INTRODUCTION
The thin-shelled cultivated walnut (Juglans regia) belongs to the section Juglans within the genus Juglans of the family Juglandaceae. Its native range extends from the Carpathian Mountains of Eastern Europe to the Southern Caucasus, northern Turkey, Iran, to the Tien Shan province of western China to the Himalayan states of India, Sikkim, and Bhutan (Shahbaz 2010) .
One of the rare and nutritionally rich species in the world is Walnut (Juglans regia L). Its nutritional factors are enhanced due to the existence of several micro elements. (Martínez et al., 2010) . The breeding character of walnut has lent it a wide diversity in genetic characteristics. These results have been achieved after a long process of evolution and by going through complicated environmental intricacies. (Wu et al., 2000; Yang, 2005) .
The main morphological and agronomic traits, biochemical markers such as cell karyotype analysis and isoenzymes has been the early research methods (Fornari et al., 2001; Malvolti et al., 2001) , The evolution in walnut has been improved due to molecular factor. However, the methods are sensitive to environmental changes. The markers are limited in number and there is little or no diversity in the method employed for research on walnuts. Apart from basic research method the organization of information, its retrieval and presentation structures, form elaboration has been improved by the molecular marker techniques such as RFLP, ISSR, RAPD, and AFLP (Amplified Fragment Length Polymorphism) (Cervera et al., 2000; Niu et al., 2007; Li et al., 2011) . AFLP analysis has been used to detect DNA polymorphisms and the genetic relationships of walnut genotypes in (Bayazit et al., 2007; Kafkas et al., 2005; Sutyemez, 2006) . Most of walnut populations in Kurdistan including Duhok province have had very little attention from scientists, therefore they are not known if they are native trees from openpollinated seedlings or new varieties introduced to the area by the local people for many years. The objective of the present study is to apply AFLP marker to reveal DNA polymorphism among populations and between individuals and to determinate the genetic relationships among the selected walnut populations in this province.
A R T I C L E I N F O A B S T R A C T

MATERIALS AND METHODS
Sample collection: Samples (fresh leaves) from five populations of J. regia L in the Duhok province were collected from Bedohe (Kanimase), kanizarke (Akre), kuzo (Zawita) , Kashane (Batifa) and Sharaneshe (Darkare), (Figure 1 ). Samples were collected according to procedure described by Karimi et al. (2010) . Plants within 10 km from each other were considered as belonging to the same population, we limited our sampling to 8 trees per population and each tree separated by a distance of 100m from the other one. 
DNA Extraction:
Genomic DNA was extracted from fresh healthy tissue according to Weigand et al., (1993) , in which 3g of tissue was grounded to fine powder using liquid nitrogen. The fine powder was dissolved in a pre-heated (60 0 c) 2x
CTAB extraction buffer (2x CTAB, 5M NaCl, 
PCR Amplification of AFLP-primers:
The AFLP procedure was performed as described by (Vos et al., 1995) with minor modification and it involved the following steps:
Digestion using restriction enzymes: 500ng of DNA from each sample was double digested with 5U each of the two restriction enzymes, MseI (Catalog No. R7011) (recognition site 5'T↓TAA3') and PstI (Catalog No. R6111) (recognition site 5'CTGCA↓G3').
The reaction was prepared in 30µl final volume containing, 1x one-phor all buffer (Pharmacia Bioteh, Uppsala, Sweden), and incubated for three hours at 37 o C. Ligation: DNA fragments were then ligated to Pst I and MseI adapters by adding 50 pmol of MseI-adapter, 5 pmol PstI-adapter in a reaction containing 1U of T4-DNA ligase, 1mM rATP and 1x of one-phore-buffer and incubating for 3hours at 37 o C, after ligation, the reaction mixture was diluted to 1:5 using sterile distilled water.
Pre-selective
PCR amplification was performed in a reaction volume of 20µl containing 50ng of each of the primers (P00, M43) corresponding to the MsI and Pst I adapters, 2µl of template-DNA, 1U Taq DNA polymerase, PCR buffer and 5mM dNTPs. PCR amplification was performed in WMG thermal cycler using the following program: 30 cycles of 30s at 94 ºC, 1min at 60ºC, 1min at 72 ºC. Pre-amplification products were diluted to 1:5 and 2µl were used as template for selective amplification.
Selective amplification the PCR products of the pre-amplification reaction were used as template, using two AFLP primer combinations. Different primer would generate different sets of banding pattern. The reactions were performed in a total volume of 20 ml reactions prepared with the components listed in Table ( Amplification was performed using a selective program of 36 cycles with the following profile: a 30sec. DNA denaturation step at 94ºC, 30sec. annealing step, and a 1 min extension step at 72ºC. The annealing temperature in the first cycle where 65ºC and in each subsequent cycle for the next 12 cycles it was reduced by 0.7ºC (touchdown PCR). Then for the remaining 23 cycles, it was 56ºC. Selective amplification products were loaded onto 6% denaturating polyacrylamid gels, and DNA fragments were visualized by silver staining kit (Promega, Madison, Wis) as described by the supplier. Silver -stained gels were scanned to capture digital images of the gels after air drying. MseI and Pst1 selective primer combinations were listed in (Table 2) : 
DATA ANALYSIS
The digital photographs of gels were used to score the data for AFLP analysis starting from the higher molecular weight product to lowest molecular weight product. Presence of a product was identified as (1) and absence was identified as (0). Data were scored for all genotypes, their amplification product and primers. The data then entered into NTSYS-PC (Numerical Taxonomy and multivariate Analysis System), Version 2.1 Applied Biostatistics program (Rohlf, 1993) using the program editor. The data were analyzed using SIMQUAL (Similarity for Qualitative Data) routine to generate genetic similarity index ( Nei and Li.,1979) 
RESULTS AND DISCUSSION
The AFLP selective primer screening was carried out using 15 primer combinations to observe the polymorphism among walnuts samples,( 250 bp DNA ladder were used in the 
GENETIC SIMILARITY:
Genetic diversity was created from the AFLP data to calculate genetic distance. Genetic similarity coefficient extended from 0.1075 to 0.2540. The lowest genetic similarity was detected between sharansh and Akri (0.1075). The kanemas and Akri populations were most similar ones with coefficient of 0.2540. (Table  3 ) 
CLUSTER ANALYSIS:
Dendrogram was established by UPGMA cluster analysis depends on the AFLP data using 15 combination primers. Gathering based on AFLP data for the five walnuts populations was identified at the 0.21 similarity level and two main clusters were identified (Figure 3 ), Cluster one included three populations: Akri, sharansh and bedoh; cluster two was composed of two populations: kanemas and Kuzo.
Dendrogram was established by UPGMA cluster analysis depends on the AFLP data using 15 combination primers. Gathering based on AFLP data for the five walnuts populations was identified at the 0.21 similarity level and two main clusters were identified (Figure 3) , Cluster one included three populations: Akri, sharansh and bedoh; cluster two was composed of two populations: kanemas and Kuzo. (Table  4) . The number of polymorphic bands (294) with an average of 19.6 per primers was give the higher than the results recounted by (Potter et al. 2002) using ISSR marker which they recorded 31 polymorphic bands with an average of 3.9 per primer. Also in a study of Kafkas et al (2005) , using six AFLP observed 230 bands with an average of 14.5 per primer. The rate of polymorphic percentage detected in this study (54.98%), was higher in a study of Sutyemez (2006) (28.4%) using AFLP marker.
Walnut genotype had been genetically characterized using variety of markers including phenotypic, biochemical, and molecular markers including phenotypic markers (Zeneli et al., 2005) , isozymes (Fornari et al., 2001; Vyas et al., 2003) , randomly amplified polymorphic repeats (RAPD) (Nicese et al., 1998) , restriction fragment length polymorphisms (RFLPs) (Fjellstrom and Parfitt, 1995) , intersimple sequence repeats (ISSRs) (Potter et al., 2002) , AFLP markers were successfully used for the genetic analysis of walnut populations. The results were repeatable, and the data revealed a high level of polymorphisms with an average of polymorphism rate of 54.98%.
Though, in Kurdistan region, walnut germplasm resources are bountiful, and very little progress has been made research, especially on the genetic background information. Our studied collection originated from different provinces in seedling form and existence of high diversity among walnut trees could be explained by outcrossing nature and ultimate seed propagation (Foroni et al., 2005) . Perhaps the most important advantage of these markers for use in genetic diversity such as walnut is that they can be used without any prior knowledge of the target template DNA sequence.
These results of this study conclude the usefulness of AFLP marker characterization walnut populations compared with other PCRbased techniques such as RAPD, SRAP markers.
